Because of economic considerations and thermal insulation requirements, it seems necessary therefor to produce lightweight concrete obtained by crushing an enormous tons of building demolition wastes have been produced. In this study, it is gintended to investigate smashed and the possibility of using crushed clay bricks to replace the coarse aggregate (gravel) in concrete mies. Four nominal normal concrete mixes and four more mixes of crushed clay brick aggregate were prepared and tested. The crushed clay brick aggregates were produced by crushing the brick units (locally available and manufactured in Iran) manually and collected into described size (20 mm). From the analysis of the results, it was found that the unit weight of the crushed brick concrete ranged from (1685-1760) kg/m 3 and its compressive strength was about 61% of that of the natural aggregate concrete while the flexural strength was 70% of natural aggregate concrete. Also, the relation between compressive and flexural strength for the lightweight concrete produced is similar to that of normal concrete. Moreover, the results indicated the suitability of the crushed clay brick aggregate concrete to be used in buildings.
INTRODUCTION
he self-weight of normal cement concrete varies from 2200 to 2600 kg/m 3 . This is one of the main disadvantages of conventional cement concrete as this heavy weight of concrete makes it uneconomical structural material. To increase the efficiency of cement as a structural material attempts have been made to reduce the weight of normal cement concrete.
A cement concrete having self-weight ranging from 300 to 1850 kg/m 3 is called lightweight concrete . In recent years lightweight concrete has become more popular due to manifold advantages it offers over the conventional concrete. A better understanding and development of modern technologies have also helped in the promotion and use of light weight concrete.
Concrete can be effectively produced using reprocessed materials. The use of recycled aggregate concrete has gradually increased during the last decades and its recent field of uses including lightweight concrete, lightweight aggregate, asphalt concrete and concrete used in road construction (swamy, 1983) The use of crushed waste as aggregate in concrete has begun in Europe and Japan since the Second World War. Many buildings are constructed from crushed waste because of the need for low-cost and rapidly constructed buildings.
Crushed bricks are widely used in parts of India and Bangladesh as a substitute source of coarse aggregate and the performance of this concrete is found to be quite satisfactory .
Brick aggregates are effortlessly presented in Bangladesh and with low cost compared to other sources of aggregates. In addition, strength of 20 MPa can be reached easily using this type of aggregate and according to the usual practice of making concrete . And the use of brick aggregate concrete effectively reduced the dead load on columns in addition to foundations. Therefore, the process of replacing the aggregates effectively reduced the cost in making concrete.
The research done by (Akhtoruzzaman & Hasnal, 1983) mainly focused on determining the mechanical properties of brick aggregate concrete. They used burned brick in concrete as an alternative to coarse aggregate. The study showed that high strength concrete can't be achieved through using crushed brick when used as coarse aggregate. (Khaloo, 1994) Stated that when using crushed clinker bricks in concrete as coarse aggregate, a reduction in concrete strength of 7% have marinated when compared with concrete manufactured with natural aggregate. Furthermore to this reduction in strength, there is a reduction in the unit-weight of crushed brick concrete of 9.5%.
In a study carried out by (Husain, Al-Hamad, & Mustafa, 1995) (Fouad, khalaf, & Alan, 2005) .
In present study, an endeavor has been made to study the possibility of using crushed clay bricks of locally existing construction waste for production of recycled brick aggregate concrete.
MATERIALS Cement:
Ordinary Portland cement manufactured in Sulaymaniyah-Iraq was used in the present work with properties given in Table  ( 1). 
Fine Aggregate (Sand):
The fine aggregate used was river locally available in Duhok region, it's grading satisfied the ASTM specifications (C 33-03) as shown in Table ( 2). Natural coarse aggregate was used in reference mixes of 20mm maximum size, 60% retained on sieve (20 mm) and 40% passing sieve (10mm) and retaining on sieve (4.75mm).
Crushed Clay Brick Aggregate:
Crushed clay brick aggregates were prepared by crushing the clay bricks manually as shown in Figure (1) . Crushed products were screened into two size fractions, (20 to 10 mm) and (10 to 4.75 mm). In order to produce the crushed clay brick coarse aggregate, the two size fractions were recombined by the same ratios as natural coarse aggregate to give a similar grading. The properties of crushed brick aggregate are presented in Table  ( 3). 
Mixing Water:
Ordinary drinking (Tap) water was used in preparing all concrete mixes.
EXPERIMENTAL WORK 3.1 Mix Proportions:
Four different nominal mixes were tried throughout the present work, their main characteristics are listed in Table (4) . 
Preparation and Testing of Specimens:
The coarse aggregate was prepared as saturated surface dry condition before mixing with other ingredients. Whereas the fine aggregate was used as air-dry condition.
The values of slump of fresh concretes for different mixes ranged from (50mm to 100mm). The mixes tried with natural coarse aggregate considered as reference mixes and are indicated as A1, A2, A3 and A4, while the mixes with crushed brick are indicated as B1, B2, B3, and B4.
The specimens used for compressive strength test are cubes of size (150×150×150) mm, while the specimens used for flexural strength test are prisms of size (400×100×100) mm.
Mixing concrete test specimens were carried out in accordance with British Standards. For each mix, six cubes were casted and tested at ages 7 and 28 days. Also three beams were casted and tested at the age 28 days for each type of concrete.
DISCUSION OF RESULTS
Test results for natural aggregate concrete (NAC) and brick aggregate concrete (BAC) are shown in Tables  (5,  6  and  7) . . Figure-2 illustrate the relationship between the aggregate/cement ratio and the unit weight for both types of the concretes. The figure shows that the unit weight of the concrete decreases with an increase in aggregate/cement ratio. Also, the unit weight of the brick aggregate concrete is about 75% of the normal aggregate concrete. 
Compressive Strength
The results of compressive strength are summarized in Tables (5, and 6). It is observable that the relationship between the compressive strength and the age were similar for both natural and crushed brick aggregate concrete and that the compressive strength of concrete increases as the age of concrete increases. (The specimens of concrete were tested at ages 7 and 28 days respectively).
In general, the compressive strength of concrete produced with clay brick aggregate were always lower than the compressive strength of natural aggregate concrete. (See figures 3 and 4). We conclude from Tables (5) and (6) and from Figure ( 3) that the compressive strength of brick aggregate concrete is ranging between 53% and 69% of the compressive strength of normal aggregate concrete.
Also, the compressive strength of brick aggregate concrete increases by a ratio of 52% with an increase in cement content. While the compressive strength of normal concrete increases by a ratio of approximately 85% as the cement content increases.
The effectiveness of crushed brick aggregate concrete can be predictable to be less, in terms of strength than the natural aggregate concrete due to the higher porosity of crushed aggregate of crushed brick aggregate concrete compared to normal concrete.
Moreover, the resistance to mechanical actions of crushed brick aggregates is lesser than that of natural aggregates, because of developed microcracks which are suffered during crushing of bricks. 
Flexural Strength
The results of flexural tests for natural and crushed brick aggregate concretes are summarized in Tables (5) and (6) In general, the flexural strength of crushed clay brick aggregate concretes were always lower than natural aggregate concrete. The flexural strength of crushed brick concrete increases with an increase in cement content similar to normal concrete.
From the Tables, it seems that the flexural strength of crushed brick concrete is about 66% to 74% of that of normal concrete. This shows that the performance of crushed brick concrete is better than that its performance in compression strength and this may be due to the surface texture and the angularity of crushed clay brick aggregate. 
CONCLUSIONS
The following conclusions can be drawn from the present study. 1. Ability of utilization of crushed clay brick as coarse aggregate replacement of natural aggregate (gravel) to produce lightweight concrete of unit weight ranges between (1685-1760) kg/m 3 used in production of building units. 2. The compressive strength of crushed brick aggregate concrete is about 61% (as average) of compressive strength of natural aggregate concrete if the both have the same workability. Also, the compressive strength of crushed brick concrete increases with the increase of age and cement content. 3. The flexural strength of crushed brick aggregate concrete is about 70% of that of natural aggregate concrete. This means that the performance of concrete produced with crushed clay is better in flexure. 4. Throughout the study of the properties of crushed clay brick aggregate concrete, it is concluded the same known relations between the compressive and flexural strength, and this type of lightweight concrete produced, behaves the same as normal concrete regarding the properties that have been studied. 
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